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[FEZ] BRI /S BUM Bk E 40 00 fn 45 s s CT26. WT 41 MR & 55 3% 1k &, BF 25 K % 28 08 i 40 o % % 5 N F-«B
(NF-«B) &AM 00, BT A PTRENLH . J73% %8 1 x 10°/mL fy CT26 41 i A0 fit bk B3 40 i ( SLs) 43 4% 1+ 1,
L2, 1A R A R 24 h JE INMA KRS Z A 4 h, KR EE 5 A HI¥4:0,10,20,40,80 mmol-L™", 3K 4541 C-C
B F (CCL17) 75 CT26 48 il 223k , C-C BURa{L K F 32 &k 4 (CCR4) 7£ SLs 4fi it 2 I ) 22 35 4] & CCR4 mRNA £ ik7K
F-,CT26 418 NF-«B 9751k . 2558 5540 CT26 411 SLs 41 Lk, IR & 55 57 45 Le B 41 39 4 W 51 CCL17 (P <0.01) ; K ¥ #E W 3
MH TIRA R IR CCLIT 7E CT26 40 Y 43 Wb 7E 12 1 LB 2H I 308 ng-L ™' [ % 124 ng- L™, B4l SLs 25 CCR4 i KA LR
B IR A SN CD4" CD25 " Tregs 3 ik CCR4A 1) 21 i LY 3] B 5 X 2 3 VR B 19 3 N BH 8 R % (P < 0.05) ,1: 4 Lb i 40 A
44.58% T REF) 32. 86% s AHALAY CCR4 i mRNA 3 1A Fifi 0l 3R vk 23 m e 0] 8 9 98 (P < 0. 05) 5 K & W& ikl CT26 2
Jig NF-kB (3546 (P <0.05) ,p65 -5 6 i M 358 (0 mmol - L™") B % 76 (80 mmol-L™") . £hif: K& % Ml CT26 41
CCL17 #y43MW, T ¥ CCR4 1 Treg 20 il 32 17 f9 325K L7 Al mRNA /K P33k o KB Z M3 45 I 98 0 WL T BEF0 NF-B 10 1%
feAE % .
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[ Abstract ] Objective: The co-culture system of mouse spleen lymphocytes ( SLs) and colon cancer
CT26. WT cell were used to study the influence of emodin on nuclear factor-kB ( NF-xB) pathways in tumor cells,
and to explore the anti-tumor mechanism of emodin. Method: 1 x 10°/mL CT26 cells and spleen lymphocytes
(SLs) were mixed according to the 1:1, 1:2, 1:4 ratio, and incubated for 24 h, which was cultured with emodin
of different concentration (10, 20, 40, 80 mmol -L.™") for 4 h. The expression of chemokine C-C mofif chemokine
ligand 17 (CCL17) in CT26 cells, the expression ratio of chemokine receptor C-C motif chemokine receptor 4
(CCR4) on SLs surface and the levels of CCR4 mRNA, NF-«B activation in CT26 cells were detected. Result;
CCL17 was detected in the mixed groups (P <0.01). CCL17 was markedly inhibited in the mixed group by
emodin from 308 ng -L ' to 124 ng -L " in 1: 1 group. Emodin had no effect in CCR4 * CD4 * CD25 * Tregs in SLs
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group. But CCR4 expression of CD4 * CD25 * Tregs was decreased significantly in mixed group from 44.58% to
32.86% in 1:4 group similar to those CCR4 mRNA expression (P <0.05). Emodin markedly inhibited the
activation of NF-kB of CT26 cells (P <0.05) , and the mean fluorescence values of p65 from 358 (0 mmol -L ")

to 76 (80 mmol -L™").

Conclusion; Emodin can reduce the secretion of CCL17 in CT26 cell, and decrease

significantly the CCR4 expression of regulatory Treg cell surface and the expression of mRNA level; emodin

markedly inhibit activation of NF-xB in CT26 cells.
[ Key words |

KRB R R RAL K A5 2 Fh A% 4t vh 24 1 24 T A
Yy 68 DR S, 3 AR ok AR BT R 7 T B T 5T 0E
H 252 50" . IR P9 Ah, K B 2 nT LU ) £ Fl
LRER RN ST RN R NN EERNCE b
5 AT IR /0N BB A T N ), 22 B0 98 A S X A
SR 5 Ok B 0 0 bR A0 B i oA e R
e, MEHEIA T A 2 BAE IR 2 TR S bR A
KRZ MG,

JRABLHEL B2 ) v # BT 3 FOR B R A e B AT
A 51 e 95 40 ) A 2 P AR R AR B ST
FIN LI 20 7 2 Jurkat 40 /3 Jn A KL # A C-X-C
i Ak [ F-12 ( C-X-C motif chemokine ligand 12,
CXCLI2) 35 24 h, & Jurkat 40 i (3255 , 45 1 %
B o 2R RN R R P I AR 6% 2 35 i S ) Jurkat 400 i
RS, Ok'* 45 % 3K o % K AT 2 9 LUK S i
96 240 3% g ) e CHEBR UA T 52 e ) i i
Jifr 2 4 ff 2 T C-X-C AUk X F % R4 (C-X-C
motif chemokine receptor 4 ,CXCR4) ,CXCL12 {4324k
f 3k, I CXCL12 755 A it s 40 JfL AS49 Fli 41
WRAE AR DUL4S (R 3E RS R . Manu' " 45 5% 31K
R T CXCRA 78 1988 40 L vh 0 2 3k 52 50 4 1 i)
R L 25 O BF 5 % A5 2 00 B B W
REAY /N B i 5 7% I, Job 25 00 4] Jif g ZH 4 rh CXCR4 1Y)
Fik o Hn] AHEDN , OR B 2R 40 A e A0 i O B 1 A
5 5% Wi CXCL12/CXCR4 3% — 1k 7 1% & 1k i 12
K

2 H I A S R W OR B R W A T
T 20 75 P9 Ja S A B A1 e T i R K R
M 7P T 4 (regulatory T cells, Tregs) [m] i Jad
HA LR BB b E T i BARPLE F A
MW o 5 B R A G B Tregs 138 2% F 50 £ 22 19 i J2:
CCL17/CCL22-CCR4 x—i& 42" o A i A F 52 3
T AT/ IR L 200 i 0 45 i i CT26. WT 24 Jifd 1
BRI R WF TR R X RIE Tregs (1 Z AL %
B fE S C-C 8k W 5-17 (C-C motif
chemokine ligand 17, CCL17) & H.3Z & C-C %l # {k
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K73 k-4 ( C-C motif chemokine receptor 4, CCR4)
FIKHYFEM , PRIF K B R BT Tregs 1L PE YL, o 1E
— 2L BT DR 2R B e LR T 5 it 4t S K 0l

1 ##

1.1 ¥ SPF 2% BALB/c /MR, MEM:,7 ~ 8 JAIR,
RKHE (20 £2) g, g A T RAE LW ho, 50
iE5 SCXK ( #)2008-0002

L2 HMRZGH L A A B CT26 WT
(BAF i #% CT26 ,ATCC, L5 : CRL-2639™) |l [
FEL R 2 e S 280 % 7 W) R 2= 1 2 40 T, ) o O R
BALB/c /NRlo RER AR, 40 =98% , )" K1l
EZ AR Al KRR A DMSO B, JF
i & DMSO YL AR <0. 1% .

L3 R AAAS /s B R 6 Al o T
(CCL17/TARC) ELISA 35 & ( 11 {42 25 ¥ B 4%
AR, Hovd B B K CD3-PE-CY7, CD4-FITC |
CD25-APC FiI CCR4-PE ( 3 [H eBioscience ) , TRIzol
® Reagent ,SuperScript ® IIT Platinum ® —2F qRT-
PCR 57 & F1 QIAquick %E Ji¢ 42 Bl 57 & ( 56 [
Tnvitrogen) , NF-xB UG -4% 5% iz K il 00 & (38 = K
AEYIERBEFE B ) , il i DNA & AL, PCR AL FI
4 H s g i PCR Y (3E[H Applied Biosystems) ,
FACSCanto Il B3 U0 M AX (SE [ BD A7) o

2 FE

2.1 /)N UG L 40 A 2
BRIk Ry s

211 /NEUPR I A0 M (SLs ) il 25 /) B 2UAE I
FIALSE , JOTE 4 15 T IO EIE & T 4 °C 0. 9% A= 3
HK RIS VEH A LW, | mL TS 2R AH R R R R
2L,0. 9% A= PR K e , 200 F 9 995 0 2 0, %%
¥ 45 i 2H SR A0 I P o IR 1) 4 S B WA T 0. 9%
AEFRER KT 1R, A NH, C-2041 i 2 /% i 2 mL,
FURHCE S min BEEEY, HEUE 1K, E BE,
i F RPIM1640 1 5% B & . T A 40 f i+ 805 , %
JIt e 240 P 28 T ACHH B A B RPIM1640 85 55 3k
2.1.2 JRAL TR KRR CT26 20 i, 5 AL JBk il

J& CT26. WT 4 iR &



B

LR G, S5 ¢ R B B 0 A SR R T -k B TR 85 U 8 A0 L ) T A

THAL S B USSR Y 20 8 ) RPIM1640 1 77 5 i
JAR ML A 1 x 10°/mL, W1 Ak SLs, )R R 4%
AN R 1 x 10°/mL, 4§ CT26 41 Jifg Fl SLs 43 51
11,12, 14 R A R A 24 fLAR, 73 CT26
AL SLs FLAE A% B, KO R IS 5 IR B, 5 i
Fo ol B B 3 AL W AR E 24 hE A
KERHWE 4 h, WHE IR I K& B T7 Bk 20
i, B0 AN AN s, EIERAE R . SLs fE ]
PBS ¥ 1 ¥ CT26 20 Jid 6 H IR I 9 1k, & 1 v B 7%
JLAN PBS £ ULANML 1 Yo PR A R A7 Fr

2.2 ELISA ¥ CT26 40 jitt 43 b # 4k K + CCL17
7K 4 R G U B R AT 4R A, IS MR
P A, 11,1010, 1: 100 A B 3 A9 J8E 6 3 i
AFEARGEATARIN o F B FR AXAE 450 nm 3 4 40 ) 1
JCEE(A) ,3d ik 22 ) b o it 4R AR A o CCLLT 1Y
W

2.3 g A0 SRS 0 AL U L A0 B Ak IR T 2 A
CCR4 1235 L 4n iy B ik, K5 2R A Bk 12 40
JfL =S, i A SR T $T K CD3-PE-CY7, CD4-FITC,
CD25-APC #1 CCR4-PE E &% 7H 15 min, PBS ¥t 1
U, 3 B, 0 400 WL PBS 0 245K EALAGI . LA
CD3,CD4,CD25 & SN Tregs, it & A,

CCR4 + Treg 4l ftd %4
Treg 21} %k

2.4 RT-PCR il CCR4 mRNA Fik/KF {5
W84 Primer express 2. 0 #3514 % 51, H 1l

CCR4 " Tregs It = x 100%

KA R F G RA R GG . it i 51 9y 51
CCR4-F: 5'-TTGCTTCATAGACTGTCCTCA-3’, CCR4-
R:5'-AGTTTCATCCTGGGTGGTG-3’, & F§ TRIzol $&
I SLs 5 RNA, —B3E5ELE 7t PCR [, SN 4414
“4:50 C 15 min,95 °C 15 min,#k)5 94 C 15 5,55 C
45 5,345 MEH, WS HEF R B-actin,
2.5 NF-«B {16150 & A CT26 40 p65S iK1k
38 1 0 Yl {0 K ) NF-,B ) 3£ B2V 3 p65 & 75
PEE RS B A0 M AZ N, Hy I H T NF-«B 2 75 #0T
Fi BN & U W] B AT B AR, NF-kB p65 T4 ff H]
Cy3 G R 20450 , 40 MUA% 8 DAPT e €8 4 15 (5
DG, FVE M BE R 3 U, B R TE % S R i MR ik 4
WA [] B 2 PR A i 22 THI AT S0V, B J 1l R U
56 I RS PR M o TR NS Y i PO K A
W, S HRAG I
2.6 St {6 H SPSS 17.0 for Windows 4%
A 2 56 B s AT GE T2 o . PR AR AR K 8 1
BRMHBHEARETZ0, UL P<0.05 hEZ5H5 It
3 R
3.1 K CT26 40 i 7 Wh #a b H ¥ CCL17 ) /K 7
TE Bl CT26 40 AN SLs 535 b i b, WA Al
F CCLI7, IR AR A, RER B FMWH T
CT26 40 43 s ¥4 4k I F CCL17 # 7K S, 3 il 41 4l
Y P BE R B 28 MR B2 I G i i (% 1)

F1 KEZEWNHEFERP CT26 M5 i CCLIT BN (x £5,n=3) ng-L!
e i CCL17
/mmol+L ™! CT26 CT26: SLs 1: 1% CT26: SLs 1:2% CT26: SLs 1:4% SLs
0 - 308. 18 +17.33 177.71 £17. 1 166.73 +13. 37 -
10" - 251.33 +18. 31 149. 55 + 16. 68 126.5 +7.26 -
20" - 185.67 +8.99 128.45 +9.74 124. 18 £7.54 -
40% - 164.86 + 11.58 120.99 +11.53 108. 81 +6.79 -
802 - 124.42 +13.38 125.74 +11.53 121.55 +12. 66 -

¥ :50 mmol-L™"H A" P <0.05, P <0. 01 ; % I8 & 4 i 20 5 8 4l CT26 2 A SLs 4 %> P <0. 01,

3.2 o A SO O R AR E A B £k TN 32 AR
CCR4 WYL L 3R 2 s, Kl 2 Al DL AR
CCR4 £ CD4 " CD25 " Tregs % i I 15, X BA 4
SLs 2k U, AN [A) W B2 119 K 88 = JF A2 i CCR4 19 £
KRR SRR R A CD4 7 CD25 " Tregs K Ui, bl &
R Z U A 18 n, 3 5k CCR4 19 41 Jfd Lb 451) 1 2
TRE(P <0.05) ; il HLal SLs 5 4l e, W B O,
10,20 mmol- L™ iy L 15 FR AR R A 1: 241 R0 1: 44110

CD4 " CD25 " Tregs #i5 CCR4 B B AL F 8o 4l SLs 4H
(P<0.05), 1R 40,80 mmol - L' iy JL B 32 (K &
A9 3 41 CD4 " CD25 " Tregs ik CCR4 Y2 i FHK T
gl SLs 20 (P <0.05) ,

3.3 RT-PCR il CCR4 mRNA £ik/KFE k3
7, #E SLs Hh, CCR4 f£ CD4 ™ 41 g 2 1fi i 2 1k &
AR T CD4 " 40, BT LA SLs 4 it i) CCR4 mRNA 7k
SFEAT] LA S B Tregs ) CCR4 mRNA JKF-, 5
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5T NS B B-actin #EF7#H1E, CCR4 mRNA M 4l SLs 21 CCR4 3835 s X L35 574K R 11 SLs 3k
Fikg = CCR4/N Z B-actin, 5 it =L 40 A 4 ) Uk, B R R R, CCR4 ) mRNA £ ik &
CCR4 7e 41 i 32 1 1 R IAAHAL, KB ZBE AL CCR4 7 B35 N W5 R AN R 4 (40,80 mmol <L),
CD4 " CD25" Tregs f) mRNA #ikH, KERIF A CCR4 mRNA 23k 83 5 2L F 24l SLs 41,

x2 AKEBEEWHEFEZEH CCRITCD4* CD25 * Tregs M LEBIMIZSM (x +5,n=3) %
CT26: SLs
e B /mmol - L 7!
SLs 1:1 1:23) 1:4%
0 55.09 £1. 64 53.84 £0.38 46.42 £1.04 44.58 +2.34
10" 54.62 +0.73 51.31 £1.60 41.50 £1.21 38.45 £0.73
20" 53.49 +0. 41 47.18 1. 63 37.21 +1.37 36.40 +1.21
402 52.21 0. 67 41.45 £0. 65> 36.43 £0.72 34.00 £1.99
80 52.01 +0. 54 40.55 £1.19% 35.97 +2.40 32.86 +0. 68

R R 10,20,40,80 mmol-L ™ '41 5 0 mmol-L ™' 41 4" P <0.05,2 P <0.01 ;44 4415 4l SLs 40 45> P <0.01 (% 3
) o

R3I KEZWHEFEFE S CCR4 mRNA PRIEKFHIZI (2 £5,n=3)

CT26: SLs
e B /mmol - 1.~
SLs 1:1 1:2% 1:4%
0 2.34 +0.48 2.1520. 11 1.86 +0. 16 1.65 0. 12
10" 2.18 £0.13 2.07 0. 21 1.66 +0. 18 1.40 £0.29
20" 2.12+0.15 1.80 £0.32 1.48 £0.21 1.27 0. 37
40% 2.10 £0. 14 1.69 0. 15% 1.42 +0. 13 1.16 £0.21
80% 2.08 0. 12 1.62 +0.16% 1.44 +0.30 1.11£0.13
3.4 NF-«B {50 & 4 I CT26 4 g p65 1Y ik A 400
NF-«B & — 8 LA 5 B T, 7T AR A D T : B
AR T S A T 0% . NF-kB S p65/pso0 = 2
o, p65/p65 WS L IH ML B4k . K EHOH NF- 2200 2
kB SMATE AN . R HOPEAE R BT L 3 A £ 100 )
() NF-xB Bl 5% iz ) 40 J A% 9 AL 2F NF-«B i i 5 oL

A% S o LA YR ) p6S , DR 25 NF-kB (9 7 TN
oo TR 1T, CT26 251 20 M 4 ik £

B DAPI  p65-CY3 Merged

) NF-kB i Fll K % 22 b 3 , Bt 25 25 90 e 0 T o ’ ==
Ko 2] 3E AAZ ) NF-B 533 W08 20 i i #4 "‘j o
4 it g

HHTZ TN, Tregs B A 552 10 6 2 g, & 1 2 520
Tregs RAFRPELIRR M SLAl . FERLHF CFE7E T ”j*f;’ 40
L) ML AZ AR (RIKAE Tregs R ) (19 AH B AEH ®
A8 0 0 i R e s R R 355 £ 5
RERIR S R BT 5T R NPl 065 b A
L F CCL22/CCL17 5 A fi]H) 3% #4& CCR4 Ay AH & VP <0.05,2 P <0.01;B. DAPI f 5% ¢ 4 41 a1
PERIPM S FEBRAl ) CT26 40 i A 52 31 3 35 1y fee CY3 0 J6 e p6S , Bk T B s 2 4 (.98 56 (11 6 Sk BT 49)
N I R b N U I OO I W =S v (E P = 2 B 1 NF-xB p65 % CT26 BRM R (x£5,n=3)

SERE TR 0 A0 MR 3R b0 P R IR R R KRy 9 ARk IR R B A SR 4R R i CCR4 T CD4”
CCL17,Jf J B K ¥ 2 10 & /b 1 I Jéd 48 s CCL17 CD25 " Tregs MY Lt {51 [ K B 2R ¥k J32 A9 185 in 1 328 ¥
- 158 -



e e, S - R R A R A B SR TR - B 7 95 T i A R O 35 Ak

fik, 3% 7T §E 5 K # % F # CCR4 mRNA 7¢ CD4 "
CD25" Tregs M FRILAMISC, M BLHED K8 Zm T
#afk I F CCL17 F1 L 3z fk CCR4 ¥ & b 7E H.
Svensson'"*' 4 (¥ B 5% 1 % W1 4% B o 44U B
CCR4 " Tregs B4 & Thl % T 41 Ml 3 £k s 0 19 52
BEER, T LA X P Tregs 19 58 A 02 2035 i R A
2 10 ] 1) B LR

NF-kB VB —Ff 41 i 5% 5 B 7, AT LS ) 9] 45
o VAE T-NSE SN S e A S =P TS|
ALY NF-«B U125 bR 9 & A R it A
1 2 Fp IR 0O A & R B B kB S W BT Y
NF-«B, #Eil NF-«B 35 £k ] g 42 2F 7 B 40 i 4
WARR S R 1 Ak DR X 5 4 28 A0 IR 0F A i O £
BN 1 B T L I G A s
FHESTE A R I iR 40 R NF-«B i Ak Y
CT26 20 fifd b ) 4 s, ff FH K 35 R AL #J , NF-kB %
iy CT26 41 i Lb ) 5 3 s 2, 48 7R Ko Rl 1
CT26 41 /it () NF-xB 3% fb . A WF 5% 8 2 & 57 44 4h
CT26 41 g 1RG4k 0 400 Jf i 6 855 3 0k &=, R S R
R R RS E R A I =B -3y N i N LB ] o
Tregs #a1b 22 0] (19 6 22, Sk 44 P9 A0F 5 22 48 o ) 4 1)
WA

S5 G AR IT FRAT I 2 0 25 L HE 0 K B 3K A
il NF-kB 19354k, F 8 CT26 4 s CCL17 [y 3k,
Yok /L i 98 fak B K% R CCL17, #F 1 5 80 CCR4 1
Tregs FZ1H 2215 T [, 02> T Tregs 76 /IR Jai 5 1)
R Yok 2 T TR TR B %) G 2 AT IR 2 5 2 o) e
S R
[ &% 3Tk
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